
This introauction provides background on the use of radioactive materials and the 
various regulatory jurisdictions at the Boeing Santa Susana Field Laboratory (SSFL) 

'he s:t% m d  operations at issue have been identified by a number of names over the 
ars depending upon which company was the operator of the site at the timeand the 

:ocation or part of the site referenced. Among the names associated with the site are 
Rockwell, Rocketdyne, Boeing (the current site operator), SSFL, and Energy 
Tezhnofogy Engineering Center (ETEC). Only a portion of the site was licensed by the 

epartrnent of Health Services (DHS), Radiologic Health Branch (RHB), and that area 
i l l  be referred to as Rocketdyne. 

The legaf jurisdiction over activities involving the use of radioactive materials (induding 
~uclear reactor fuels) at the site is split between three governmental entities, two federal 
and one state. Activities involving nuclear reactors and reactor fuels are regulated by 
the U . S . Nuclear Regulatory Commission (NRC). Activities involving other radioactive 
materials are regulated by the State of California's DHS' RHB. Also, certain activities 
involving nuclear reactors, their fuels, and other radioactive materials are camed out by 
Boeing (and its predecessor companies) under the status of a prime contractor of the 
U. S. Department of Energy (DOE; formerly the U. S. Energy Research and 
Deveropment Administration, and prior to that the U. S.  Atomic Energy Commission). 

RC and DHS were excluded from regulating those activities by the federal Atomic 
Energy Act of 1954. In particular, DOE's activities were conducted within a specified 
area inside the boundaries of SSFL under the name of ETEC; activities within this area 
were not subject to either NRC or DHS regulation. 

Certain buildings and areas at Rocketdyne have been decontaminated and released for 
unrestricted use, while others have not yet been demntaminated and released for 
unrestricted use. The upper sodium bum pit, which was part of the Former Sodium 
Disposal Facility (FSDF), is located in the Rocketdyne area. Waste materials (including 
both hazardous and radioactive materials) were taken from within the ETEC area to the 
upper sodium bum pit. However, the radioactive materials in these wastes were DOE's 

ncl therefore not subject to regulation by either the NRC or DHS. The deanup of these 
stes is being conducted under the DOE prime contractor status. 

or to March 26, 1997, DHS used as a release standard for contaminated sites, 
~ r ; ; ; , ~ d r ~ g  Rocketdyne, two guidelines. One was NRC Regulatory Guide 1.86 and, in 

GET, the table that specifies surface contamination limits for various radionudides. 
egulatory Guide 1.86 provides a standard for release of facilities and equipment 

or uq~estricted use that is based on surface contamination. The other measure used 
100 mremlyr dose limit for members of the general public which appears in the 

P42S re3ufaiions (10 C.F.R. 5 20.1301) and which has been adopted by reference as a 
regulation in California. (Cal. Code Regs., tit. 17, s30253.) All decisions by DHS to 
anr -9ve release of material for unrestricted use at Rocketdyne which were made prior 
to Marcti 20,  '1997 were based on those two guidelines 



n March 26,1997, DHS approved the request of DOE and Rocketdyne to establish a 
release standard of 15 mredyr for the Rocketdyne site. All authorizations by DHS after 
March 26, 1997 for release of material at Rocketdyne for unrestricted use were made 
amrdmg to the 15 mremlyr standard. 

F7C adapted a national limit of 25 mremlyr for the release of sites for unrestricted use 
hich became effective on August 20,1997 and which the NRC began enforcing on 

August 20, 1998. (10 C.F.R. 520.1402 (1998).) DHS began applying the 25 mremlyr 
standard on August 20, 1998. DHS has proposed an amendment to its regulations to 

":y reference; among other things, that portion of 10 Code of Federal Regulations, 
part 20, that sets the limit of the 25 mredyr dose, namely 10 C.F.R. s20.1402. Under 
the 25 mremlyr standard, a site will be considered acceptable for unrestricted use if the 
residual radioactivity that is distinguishable from background radiation resutts in a dose 
that does not exceed 25 mremlyr and the residual radioactivity has been reduced to 
I ~ V P ~ S  that are as low as reasonably achievable (ALARA). 

DHS has been involved with the Rocketdyne site and material in three different ways. 
First, DOE and Boeing asked for "concurrence" from DHS in the sampling and analysis 
methods and the cleanup levelsA~rnits for the DOE radioactive waste that was deposited 
in the upper sodium bum pit. This request was made to eliminate the need for a 
rad~oactive materials license from DHS after the DOE waste was deaned up and this 
srte had been released to private control. 

Secorid. after DOE deaned up the bum pit in question to the agreed-upon level, the 
rt reverted to California control. Boeing, in its effort to release parts of the SSFL 
unrestricted use, applied for the unrestricted release of the bum pit area Based 
E: agreed-upon release standard of 15 mremlyr, DHS released the bum pit area 

for unrestricted use. The dose was evaluated using a residential scenario, which is 
constdered to be the most limiting dose scenario. The reason it is considered the most 
iimritng is that a family is assumed to have established residence on-site and to be 
consummg food grown on the site and drinking water from wells on-site. In addiQon, the 
fa..'" is assumed to be exposed to direct radiation and radon as well as ingesting 2nd 
ml- ding radioactive dust. 

hi& DWS was involved relates to off-site di sal. Normally, DHS 
CU-L ~ ~ ~ a l n v ~ l v e  itself once a facility has tricted use. However, 
II t 11s ~ s e ,  DH was asked to review the proposed shipment of the FSDF soil to a site 
nu: licensed for isposal of radioactive waste. The FSDF soil is intended to be renloved 

he soil concentration limits for-non-radioactive hazardous materials at 
is intended to be shipped to a hazardous waste disposal site DTSC 

nfinn that this soil could go to a hazardous waste site. DHS confirmed 
d the site for unrestricted use and therefore DHS would not prohibit 

that soil from going to a hazardous waste site. 

y DHS to release decofltaminate facilities, equipment, and sites are 
k 3 ; 3  u p m  projected radiation doses. At the present time, as noted above, the 



sfdndard for release of sites for unrestricted use is set by the NRC at 25 mrem/yr based 
u p x  m all-pathway dose analysis. 

On the other hand, decisions by DHS to approve an alternate method of disposal of 
radtoastive material other than from a site that has been released for unrestricted use 
by LnS, are made on a case by case basis. A dose level of I mrernlyr is defined by h e  
National Council on Radiation Protection and Measurements in its Report No. 3 16 as a 
"negligible individual dose." DHS uses this level when reviewing requests for alternate 
methods of disposal. DHS considers that the 1 mrernlyr dose limit cleariy demonstrates 
that there is no significant health or safety risk. The procedure by which DHS grants 
autnority to approve alternate methods of disposal of radioactive material is found in 
I O  C.F.R 5j20.2002 (1998), which has been incorporated by reference in California by 
title 17, California Code of Regulations, section 30253. 

AS io: recycting, there is no national standard for the recycling of slightly radioactive 
materials. The NRC is currently in the process of attempting to set such a standard 
through the regulation adoption process. It is important to point out that the Rocketdyne 
situation does NOT involve recycling. 

SES TO QUESTIONS POSED BY SENATOR BOXER AND SENATOR 

is local background or national background the measure applied by DHS andlor the 1 
I 1 federa! agencies-when determining whether waste is contaminated by radionuclides? 1 

Trre regillstory standard of 25 mremlyr for release of a site is based on the residual 
rad:;activrty that is distinguishable from background radiation. This standard is found in 
10 Code of Federal Regulations, section 20.1402, which DHS is proposing to adopt by 
reference by amending the California Code of Regulations, title 17, section 30253. In 
deWminlng this residual radioactivity, DHS uses local background, when available. 

hen local background is not available, DHS uses national background. 

C. ve, the 15 mremlyr release standa was established for the Rocketdyne 
a-c- ;5or lo the RC esbblishing 25 mrerdyr as the national standard and DHS using 
the 25-rnremlyr ndard in its release determinations. Additionally, DHS' actual 
re le~se  of the sodium bum pit soils was based on analytical results that show that the 
a c l A  residual radioadivit)/ of the soils above local background would result in a dose 
far less than 15 rnremiyr and as low as reasonably achievable. See the response to 



(2) Is it California's policy to permit materials (i.e. materials from operation or cleanup of 
i tuziesr facilities, rather than waste from biomedical institutions, hospitals, storage-to- 
decay op&-ations, etc.) with measurable radioactive contamination above local 

rn -A3, , m v  ound levels to be: 

(a) d~sposed of at landfills not licensed to receive radioactwe materials; - 
(b) provided to facilities such as scrap or metal recyclers for recycling into consumer 

products; 
r released to schools, private property owners, or other entities not licensed for 

rad~oactive materials? 

Cal;fomia's policy is that radioactive waste generated from operation or deanup of 
fac~lit~es where radioactive materials are used or stored must be disposed of at sites 
authorized by DdS to receive radioactive waste. Such sites are not necessarily limited 
to licensed low-level radioactive waste facilities. In some cases, some of the waste 
contarns very low concentrations of residual radioactivity. As stated above, persons 
may request approval by DMS of an alternate method of disposal, which relieves the 
party from radioactive waste disposal requirements for its material. The requester is 
required to provide sufficient data (i.e., survey and sampling data and risk assessment) 
and a disposal plan to DHS for review and evaluation. DHS verifies the data prior to 
grant~ng permission for disposal of the material at a site not licensed to receive 
radioactive waste. DHS makes decisions on a case-by-case basis, based on the 
sk~dards  discussed in the response to question 3 beiow. 

6z "es, DHS has granted permission as described above in cases where the DHS 
drdysis indicated no significant risk to the public or the environment. See the 
~Wsductory section and responses to questions 5, 7 and 10 for additional 
mforrnation about these DHS authorizations. 

(b)  Caiifomia has not received a request for recyding of radioactive materials into 
consumer products. 

o, if that radioactive material poses a significant risk to the public health or the 
nvironment. If the material poses no significant risk to the public health or the 

e-vironment, there is no restriction on the subsequent release of any material from 
c,~ratron or cleanup of nuclear facilities when that material has been 
dccontarninated and authorized by DHS for unrestricted release. Therefore, if there 
it- n 3  significant risk to the public or the envi nment, private and public property 

ners or other entities not licensed for radioactive materials may chobse to accept 



-- 
I It California does have such policy of permitting disposal, release, or recycling of 

dioactively contaminated materials to facilities not licensed to receive or dispose of 
rad~oactive materials, please provide the statutes or regulations explicitly authorizing 
such release to these entities. 

iY-6 \hjiii no! m m i t  disposal, release or recycling of radioactively contaminated material 
that poses a significant risk to public health or the environment. - 
Law and reclulations au:horizins d is~osal  to facilities not licensed to receive or dispose 
of radioactive materials: 
7 

California Health and Safety Code section 114715: 

*fJo person shall bury, throw away, or in any manner dispose of radioactive wastes 
v-c fih,,n the State except in such a manner and at such locations as will resuit in no 
significant radioactive contamination of the environment." 

e Califorma Health and Safety Code section 114710(h): 

"Significantn or "significantly," as applied to radioactive contamination, means such 
concentrations of radioactive material as are likely to expose persons to ionizing 
radiation equal to or greater than the guide levels published by the Federal Radiation 
Council ." 

N ~ t e .  The Federal Radiation Council published Federal Radiation Guidance prior to 
2 $73 The g ildance, which sets the dose limit for the general public, was set at 500 
rnremiyr. In 1970, the authority of the Federal Radiation Council was transferred to 
the U.S. Environmental Protection Agency (U.S. EPA). In 1994, U.S. EPA proposed 
ti-,ai the 500 mremlyr limit be reduced to 100 mrernlyr. This U.S. EPA proposal has 
not yet been finalized. This proposal, if finalized, would impose the same limit as 

RC (1 0 C.F.R. §20.1301), DOE (DOE Order No. 5400.5), and current DHS policy, 
100 rnrendyr. This shouid not be confused with the 25-n~remiyr standard 
r release of sites for unrestricted use. 

egulations section 20.2002, incorporated by reference in 
Czlrrornra by California Code of Regulations, title 17 section 30253: 

' M/;e",-md for obtaining approval of pro sed disposal procedures. 

t ; , C E ~ S ~ ~  or a pticant for a license may apply to the Commission for approval of 
i_:~;iciseci procedures, not othewise authorized in the regulation in this chapter, to 
flspose of lrcensed material generated in the licensee's activities. Each application 
sE72i/t i~c lude:  



A description of the waste containing licensed material to be disposed of, 
including the physical and chemical properties importantto risk evaluation, 
and the proposed manner and conditions of waste disposal; and 

An analysis and evaluation of pertinent information on the nature of the 
environment; and - 
The nature and location of other potentially affected licensed and unlicensed 
facilities; and 

Analyses and procedures to ensure that doses are maintained ALARA and 
within the dose limits in this part." 

California Code of Regulations, title 17, section 301 04: 

"Exemptions. 

(a) The Department may, upon application by any user, or upon its own initiative, 
grant such exemptions from the requirements of this regulation as it 
determines are authorized by law and will not resutt in undue hazard to health, 
life or property. Applications for exemptions shall specify why such exemption 
is necessary. 

(bj Before granting an exemption, the Department shall determine that there is 
reasonable and adequate assurance that: 

( I )  the doses to any individual in any controlled area will not exceed those 
specified in section 30265; 

(2) the dose to the whole body of any individual in any uncontrolled area will 
not exceed 0.5 rern a year; 

(3) the deposition of radioactive material in the body of any individual will not 
likely result in a greater risk to the individual than would be expected from 
the dose specified in section 39104(b)(1) or (2), as appropriate, based on 
guidance from such bodies as the international Commission on 
Radiological Protection, and the National Council on Radiation Protection 
and Measurements; and 

here is no significant hazard to life or prope 

~ v '  and requtations authorizins releases to schoots, private pro~ertv owners, or other 
- er4::"'.- - . , .,,,, , n ~ t  licensed for radioactive materials: -.- 

aliiornra has authority to release for unrestricted use previously conlaminated sites 
r i a  r:dve been decontaminated. (California Code of Regulations, title 17, 



sectlon 30256 and 10 Code of Federal Regulations, section 20.1402, which DHS is 
proposing to adopt by reference by amending Califomia Code of Regulations, 
title 7 7 ,  section 30253.) After such a site has been released, DHS's approval is no 
longer requ~red for transfer of those materials to unlicensed entities. 

!p~d,sgd r_e&uLations authorizina recvclina of radioactivelv contaminated materials into 
consumer products: - 
As stated above, Califomia has never received a request to approve recycling of 
radioactively contaminate$ materials into consumer products. At the present time, 
Galitomia has no law or regulation specifically addressing this practice. 

j If there is such a policy, please explain how such a policy is consistent with the DHS 
~ 3 l i ~ y  as described by DHS Director Bontb in her July 1, 1999, letter to the US Army 
Corps of Engineers over the Buttonwillow issue. That letter described that policy as 
follows: 

Please be advised that any radioactive materials, including naturally radioactive 
materials in concentrations exceeding the concentrations found in nature, are 
subject to regulation and licensing as radioactive materials in Califomia .... 
Disposal of radioactive materials must be either at a site that is licensed by the 
Department to dispose of radioactive waste, or at a site othewise approved by 
this Department, unless such disposal is at a site under exclusive federal 
jurisdiction. 

For any facility not licensed or otherwise exempted by this Department to 
receive, store or dispose of any radioactive waste, such disposal would be a 
v~olation of Califomia law, and would subject a violator to potential monetary 
penalties and criminal prosecution. 

For these reasons, the Department hereby gives notice that it will not approve or 
authorize any shipments such as that which has recently occurred at 

dttonwillow, and the Department strenuously objects to the U.S. Army Corps of 
Erlgineers transporting or authorizing transportation of radioactive waste disposai 
facilities -- in California. 

I ncr=. is no inconsistency. If the material does not pose a significant risk to the publ~c or 
t k c  e:;:i;rcrnrnent, it may be approved by DHS for disposal by alternative methods other 
ticla. radioactive waste disposal as described in section 20.002 of the NRC's 
regula' RIRS. (See response to question number 3 for a list of the statutes and 

uiauons that are the foundation of this policy.) Dr. Bonta's letter is correct th 
such maleria! is subject to DHS regulation, whether approved for alternative disposal or 
nzt 



- - - A -- -- 
(5) Please provide any written licenses, exemptions or authorizations granted to the 
Kettleman City facility, the Bradley Landfill, the Santa Clara Ranch, or the Hugo-Neu 
Prowler metal recycling firm licensing or authorizing them to receive radioactive 
materials, or exempting them from the requirement for licensing to receive radioactive 
ma+erlsi\ - 
There are no explicit written licenses, exemptions or authorizations granted by DHS to 
the Kettleman City facility, the Bradley Landfill, the Santa Clara Ranch, or the Hugo-Neu 
Prowler metal recycling f i rm allowing them to receive radioactive waste materials. As 
expfained above in the response to questions (3) and (4), DHS may authorize release of 
radioactive material to unlicensed entities if the material poses no significant risk to the 
public or environment. 

P4s Facility in California possessing or using radioactive materials is exempt from DHS 
iicmsing and regulation (Heakh & Saf. Code §I 15165), with the exception of those 

ciiities under the jurisdiction and regulatory control of a federal agency such as the 
NRC or DOE. Furthermore, although the latter facilities are not licensed, DHS retains 
the authority to regulate any possessor of radioactive material subject to its jurisdiction 

) In 1993, DOE's James Davis wrote to DHS regarding allegations of illegal disposal 
of radioactive material from the SSFL bum pit at. Kettleman Crty. In that letter, DOE 
slatea ahat DOE facilities such as SSFL are 'required to develop and implement a more 
s t n r y m t  set of procedures to show that hazardous waste generated in these areas 
where rad~oactive materials were handled do not cc tain added radioactivity; if 
rneasilrabie radioactivity from DOE operations is found, then the wastes are to be 
managed as mixed waste.. .. Soil found to have any added radioactivity is segregated 
and n~anaged as low level radioactive waste or mixed waste.. .." 

How is the proposed shipment to Keffleman Crty consistent with this DOE statement? 

regard to any inconsistencies in DOE policies, please refer to the DOE's response 
to iiirs question. Additionally, DHS believes that its activities have been consistent. 

~e+apdina the previous disposal at the Kettleman City waste disposal facility, DHS 
corlxreed, after investigation, that the soil shipped to Kettleman City contained such a 
Ic;, concentration of radioactivity that the soil posed no significant risk to public health or 

r~nment,  and as not required to be buried in an authorized radioactive waste 
dose to background level. 

lor release in tnis case are based on dose frisk). The dose is calculated 
e amount of radioactivity above background. The particular background, 

v s  l- ::",cr that level is relatively high or low, is only considered as the baseline level, an 
IS no: added to the risk evaluation. 



DHS concurs that the present proposed shipment of soil to Keffleman City is not 
required to be buried in an authorized radioactive waste site. DHS has determined that 
the alternative method of disposal of this soil does not pose a significant risk to public 
health and the environment. 

- 
(7) If California has a policy of permitting the release of radioactive material to'be 
disposed of at non-NRC licensed facilities, please provide the written numerical 
standards by which decisions to authorize such releases is based (for both soils and 
other voIumetrically contaminated materials) and the citation to the legal authority for 
those standards. 

ndard is whether radioactivity levels are above national background, please 
he rationale for adopting a national background standard rather than a local 

As stated previously, DHS approves the release of sites for unrestricted use if the dose 
is calculated not to exceed 25 mremlyr and is considered to be as low as reasonably 
achievable. The approved limit for release of the Rocketdyne site was 15 mrordyr and 
was established prior to implementation of the 25-mrernlyr standard. 

Radimctively contaminated material that does not come from a site that has been 
released for unrestricted use must be disposed of at a licensed low-level radioactive 

aste drsposal facility unless an alternate method of disposal is approved. California 
as evaluated requests for alternate methods of disposal of radioactively contaminated 

maleilais on a case-by-case basis. All such requests have invo -$ad materials with very 
srnail amounts of radioactive contamination and most were also contaminated with 
hazarc io~s materials. DHS authorized the disposal of these materials based upon an 
ana\ys~s of the potential dose that could result from the proposed disposal. These dcse 
analyses were made assuming conservative all-pathway analysis. None of these 
atternate disposals resulted in a calculated dose of more than 1 mremlyr to the 
maximally exposed individual. Tnis compares favorably with the 15mredyr limit that is 
appi~cabie if the materials had been left on the Rocketdyne site rather than being 
shipped to a disposal site. 

Tnc 1;6110nal an state standards for release of a site for unrestricted use do not require 
mpanson of radiation levets at the site to background radiation levels. The DHS 

uecraisr, to release FSDF for unrestricted use was based on the dose assessment 
ic;,;i, ~trir ih shows that the actual residual radioactivity of the soils above local 

ould result in a dose that is rnuch less than 15 mremlyr. 



Please see also the responses to questions 7,9 (a), (d), (f), and (g) for an explanation 
of the national and state release standard. 

The cleanup standard of 15 mremtyr at Rocketdyne is below the national deanup 
standard of 25 mremtyr set by NRC. DHS cannot respond to allegations of an 
alleged dispute between DOE and U.S. EPA. 

Use of the 15 mrern/yr cleanup standard at Rocketdyne or use of the 25 mremlyr 
cleanup standard would not "open the door as suggested. As Dr. Bonk5 stated 
in her July I, 1999 letter quoted in question number 4, DHS would have 
jurisdiction over and regulate all rad~oactive material entering the state for deposit 
Irr tne slate, except for material under federal jurisdiction. If, after iwestigation 
and analysis of the facts, DHS determined that the material posed nb ignificant 
risk to the public or the environment, DHS may elect to approve alternate 
methods of disposal. If DHS determined that there was a significant risk to the 
public or the environment, DHS would then appropriately exercise its regulatory 
authority if it otherwise had jurisdiction. Because the Buttonwillow case is still 
under investigation, DHS declines to comment on that case. 

as DHS or any of the federal agencies done analyses of the doses to the public 
if the materials are released to particular landfills or recycled into consumer 
goods, as distinsuished from doses if the soil and other matePiaEs were to remain 

I 
- --- i: place at SSFL? (If so, please provide those analyses.) 

tioned earlier, each proposal for an atternate method of disposal is 
led on a case-by-case basis. Since the site in question had been released 
estricted use, a dose calculation was not done for the disposal of the so11 

r3m that site. No plausible scenario has been suggested that would result in a 
igher dose to the public than was calculated for the materials being left in place 

nce the materials were not being recycled, no evaluation of their being 
as performed. 



t Doesn't the data from the bum pit soils indicate doses in excess of the 15 mrem 
I figure (e.g, K-40, Th-232); and from the radiological buildings tom down and 

shipped out (e.g., Bldg. 5,26 mremlyr above background)? 

No, both the average and net average isotopic soil concentrations from samples 
culleci& by Boeing and DHS from the FSDF are all well below the DOE 
approved site-wide release criteria for soil concentrations. (Tables1 and 2.) This 
release criteria is based on a dose limit of 15 mremlyr. Consequently, the dose 
calculated from the isotopic concentrations found at the FSDF is less than the 

proved site-wide release criteria of 15 mremlyr. (Table 3.) 

S, using the RESRAD computer dose model, input the average soil 
. concentrations in Table 1 for the FSDF. R E S M D  estimates the potential annual 

radiation dose to a critical population group from exposure to such radiation. 
DOE requires RESRAD to be used to evaluate radioactively contaminated srtes. 
NRC atso approves RESRAD for dose evaluation by the licensees involved in 
decommissioning contaminated sites. DHS used the Boeing data rather than 
other data because the Boeing data was: 1) more conservative in that the data 
shewed a higher concentration; and; 2) was m r e  representative as there were 
more samples. 

The soil concentrations of thorium and uranium, which are naturally occurring 
radioisotopes, are not significantly different from the background levels and, 
therefore, are not included in the dose calculation. The FSDF soil concentration 
ar K-40, a naturally'occumng radioisotope, shows a wider distribution than the 
local background distribution, but the average values for the data are similar, witl. 
a Boe~ng average value that is very slightly higher (0.31 pCi/g) than the 
background average value of 21.37 pCi/g.' 

The dose resulting from the Cs-137 and Sr-90 average soil concentrations, which 
are not naturally occurring radionuclides, is 0.1644 mremlyr (inclusive of the 
background concentration). Adding the dose resulting from the average soil 
concentration of K-40 to the doses resutting from the average soil concentration 
of Cs-137 and Sr-90 gives a total dose of 11.69 mrem/yr. These two dose values 
are inclusive of the background concentrations for these isotopes. 

ling from the average soil concentrations (exclusive of 
nwntration) for Cs-137 and Sr-90 isotopes is 0.003 mrerniyr. This 
-90 only, as the average concentration for Cs-137 in the Boeing 

ala is less than the average concentration of Cs-137 found in the background 
und Cs-137 and Sr-90 appear to be due primarily to t from 
ns testing. Adding the net average concentration of to the 

EL LA ,st: K-40 1s a naturslly occurring ;ad~onuclrde, its ancentration varies depending o n  geology 
T C , . . ~  -'SY CYS, after d~scussions wlth U . S  EPA and DTSG, used only samples from geolog~caily srmlar 

locahons as that found at SSFL when it calculated the K-40 background level. 



dose model with the net average concentration of Sr-90 gives a dose of only 
0.1941 mredyr. 

All of the calculated dose values, whether from the average data or the net 
average data, are well below the 15-mrem/yr value of the site-wide release 
cri,ieria. - 
K-40, although a naturally occurring radioisotope, is used in this dose calculation 
because of concerns raised that the levels found at the FSDF are not at 
background levels. 

Building # 5 of Rocketdyne was released on April 5, 1995, and prior to the 
establishment of the 15-mremlyr limit that was agreed upon on March 26, 1997. 
Cleariy, the release of Building # 5 for unrestricted use was not based on the 
15 mrem/yr dose limit. Instead, it was based on the acceptable surface 
contamination limits specified in NRC's Regulatory Guide 1.86 and the dose limit 
of the members of the general public specified in the 10 Code of Federal 
Regulations, section 20.1 301. The release of that building was in compliance 
with the RHB and NRC release criteria in effect at that time. The building was 
demolished in 1996, prior to the 15-mremlyr agreement or the implementation of 
the NRC 25 mremlyr NRC standard. 

potassium-40 at 1500 times, and thorium-232 at 450 times the EPA levels)? 1 Even when background is subtracted, aren't the elevated readings substantially L above the EPA PRGs. 

The DHS comparison table (Table 2) does not, with the exception of K-40 as 
explained below, demonstrate that the net average soil concentrations exceed 
the U.S. EPA's Preliminary Remediation Goal's. 

Two sets of numbers have been discussed; both are from the U.S. EPA Region 
9. The first set, published by Steve M. Dean, U.S. EPA Region 9, December 18, 
1996, is identified as Prehminary Rernediation Goal (PRG) values. The PRG is a 
radionuclide's concentration in soil that generates a one in a million (1 E-06 or 
1 x 1 0 ~ )  excess lifetime (defined by U.S. EPA as 30 years) cancer risk (cancer 
occurrences). "Cancer Risk" as defined in Risk Assessment Guidance for 

erfund: Volume 1 - Human Heatth Evaluation Manual (Part B, Develop 
~sk-based Preliminary Remediation Goals) December 1991 (RAGS HH 

rt B), is the incremental probability of an individual's developing cancer over a 
etime (defined by U.S. EPA as 30 years) as a result of exposure to a potential 
rcinogen. This first set of numbers was generated from the U.S. EPA 
SKCALC computer software based on RAGS HWEM Part B using default 

scenario values and the "195 Health Evaluation Assessment Summary Tables 
(nEkST). 



Tom Kelly, of U.S. EPA Region 9, provided the second set of numbers to the 
Santa Susana Field Laboratory Work Group as a table entitled 'A Comparison .of 
DOE Approved Cleanup Levels for ETEC, 10" Residential Levels and 
'Background' Levels." (See Attachment C.) These numbers are not PRGs. 
According to footnote number 3 of that table, Tom Kelly's numbers are 
zxti-apalated from rural residential soil concentrations contained in Radiation Side 
Cleanup Regulations: Technical Support Documentation for the Development of 
Radianuclide Cleanup Levels for Soil (U.S. EPA 402IR-961011 A), September 
1994. 

The FSDF average and net average sample soil concentrations and the 
background soil concentrations are included in the following Tables 1 and 2 for 
mrnparison with U.S. EPA's two sets of numbers. Also included for comparison 
are the values from the DOE Approved Site-wide Release Criteria for the Santa 
Susana Field Laboratory (a dose based release criteria - 15 mrernlyr). 

U.S. EPA's PRGs, as published by Mr. Dean, are shown in Tables 1 and 2 for 
Sr-90, K-40, Cs-137 and Th-232. A complete listing of these PRGs is found in 
Attachment B. Comparison of the PRG values with the soil net average 
concentrations (Table 2) indicates that the soil concentrations do not exceed 
Mr. Dean's PRG values with the exception of K40, a naturally occurring 
radionuclide found in soils. The net background level for K-40 exceeds the PRG. 
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Tabis 3: Dose comparison 

if the standard prdposed to being applied is that each shipment or practice ( e . g . ,  

Site-w~de Release 
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(dose above 1 backpiound) 
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I 

1 15  r n r e ~ l y  . 

oval of the bum pit soil) c a n  be shipped to facilities that are unauthorized or 
unlicensed to receive radioactive or mixed wastes if the material, had it been left 
in place, would meet the DOE 15 mrernfyr cleanup standard, wouldn't municipal 
landfills (or even schools or farms) be permitted to receive doses far in excess of 

e doses permitted for licensed radioactive waste facilities? 

U.S. EPA 
lo8 Level ' 
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0.0100 

is our underslanding licensed facilities cannot resutt in more than 
maxlmum dose to th bl~c, from all shipments combined to such a 

cacihty over decades of operations. Under a 15 mrem/shiprnent standard, tw:, 
lone could result in an unlicensed facility being more dangerous than 
ne. If this is the case, there would be no incentive for anyone to open 
r authorized facility since they could take more waste and have higher 
posures without a license. This would be, dearly, an inappropriate 

p n h y  outcome. Further, isn't it the case that the 15 mremlyr release criteria set 
fv the assumption that the materials remain in place, whereas releasing such 

lerials into schools, farms, m'etal recycling, etc. could cause substantially 
ighe; doses since -- those - materials would not remain in place? 
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The radiation dose from multiple shipments of the same concentration of 
materials is not directly additive, nor is the radiation dose directly proportional to 
the volume of material deposited at a particular site. For example, using the 
concentrations of radioactive materials diswssed previously, the dose in going 
from a hypothetical 10,000 cubic meters of soil to 1,000,000 cubic meters of soil 
increases by less than 5% for this 100 fold increase in quantity of material. 
Increases above that volume of 1,000,000 cubic meters adds very little additional 
radiation dose. 

Therefore a dose, and resutting risk, an individual receives is dependent on the 
concentration of radioactivity in the particular volume of the material involved. 
For example, one gram of soil with a concentration of 10 picocuries per gram of 
radioactivity at a site will have practically the same radioactive concentration, and 
will produce approximately the same dose and risk, if deposited at a landfill. The 

ffect is not cumulative at the landfill. If a ton of soil with that same radioactivity 
concentration is then added, the radioactive concentration at the landfill is only 
slightly increased. If added to material or soil with an identical concentration of 
radioactivrty already at the landfill, the resulting total concentration at the landfill 
would be only slightly higher than the original 10 picocuries per gram. The area 
of radioactivity may increase, since there is now more mass involved, and 
perhaps a greater number of people could possibly be exposed if the material is 
spread over a larger area. However, only a very slight increase in dose is added 
to any one person occupying the landfill. Only when material is added with 
higher concentrations will the dose and risk significantly increase to an individual. - 

lso, the Rocketdyne cleanup standard is not 15 millirem per shipment, but 
her 15 millirem per year. DHS employs the RESRAD model to calculate the 
se to an individual. This model uses the radioactivfty concentration level in 

xcess of background at the particular site. This model takes into account ail the 
ssentiat pathways from which the individual may receive a radiation dose. The 

dose received from each pathway depends on the radioactivity concentration. 
Every shipment of soil removed from 6 particular site would have a similar 
radioactivrty concentration. Thus, the dose at the disposal site will not be 

ialty greater than at the site of origin regardless of the number of 
ts received. The dose at the disposal site would show a significant 

increase only if shipments with a higher radioactivity concentrat~on 
recerved. Therefore, it is not possible for any facility or disposal sit 

aterials from sites released for unrestricted use under the 25 m 
+* wxeed that cleanup standard, given the concentration levels involved here. 



problems identified in (f) apply (e.g., 30 such shipments to an unlicensed facility 
would make it more dangerous than a licensed one)? Indeed, DHS had formally 
estimated doses from Ward Valley, if it had taken 5 million cubic feet of waste 
over 30 years, as approximately 1 rnremlyr. What is the rationale for permittmg 
rmlir~nsed facilities to take individual shipments that, when viewed cumulativety. 
are as dangerous as the federal and state governments estimated (in the case of 
Werd Valley) the entire risk from 30 years of massive shipments to a full-service, 
licensed LLRW facility? Finally, were the release criteria for buildings at SSFL 
that were demolished and sent out to unlicensed facilities such as municipal 
landfills set at 5 micro-rem per hour above background, or 44 rnremlyr, way over 
the 1 mremlyr figure? 

Again, as previously explained, successive shipments of material with like 
radioactivity will not significantly increase the dose or risk to an indiviaual at the 
receiving site regardless of the number of shipments or amount of material 
shipped. In other words, the change in the resulting dose to a person at the site 
by the addition of material is principally dependent upon the radioactive 
concentration of the added material, not on the quantrty of the radioactive 
material added. Only by adding material with higher radioactivity concentrations 

ill the dose and resulting risk to an individual significantly increase. Also, the 
dose and risk at the deposit site will never be higher than the calculated dose 
and risk at the site from which that material is derived. 

The current standard for licensed low-level radioactive waste disposal sites is  not 
1 mredvr.  It is the NRC standard of not to exceed 25 rnremfvr as stated in 
10 Code of Federal Regulations section 61.41. This was true for Ward Valley, as 

611 as all other sites. Notwithstanding that agreed upon release criterion for this 
articular site, the dose resulting from the actual concentration levels of the 
SDF soil was far below that level. 

The standard for release of buildings at Rocketdyne was discussed in response 
o question 9 (d). 

7-- 

lrfamia has a policy requiring materials with measurable added radioactivity to 
at a licensed facility, but permits exceptions, please provide the 
ntifying the numerical c~ter ia for evaluating such exception requests 

I 
exception requests pursuant to those specific 
ision to grant or deny those exception requests and t 

back it up, for any such shipment in the last five years from SSFL 
adley Landfill, Hugo-Neu Prowler recycler, Santa Clara Ranch, or 

I ar rj oti,er uriiicensed recipient. In particular, please identify whether such an 
ra- - 2nd grant occurred prior to shipment. --- 



Pi--ase see the responses to questions numbered 2, 3, 5,  and 7. Criteria for exempting 
material from the regulations is listed in response number 3. Within the last five years, 
DHS has not received or granted any requests for regulatory exemptions for the 
disposal of radioactive material for transfer of material from SSFL to an unlicensed 

isposal facility. 

j In the early 1990s, Congress revoked the NRC's Policy on Below Regulatory 
Concem (BRC). NRC has now commenced a rulemaking that is considering whether to 
set standards that would permit release of contaminated materials. No such rule has 
ye%een adopted. EPA has considered promulgating a rule that would permit certain 
icvek of radioactive contamination in hazardous wastes that would be allowed to go to 
a hazardous waste disposal facility rather than an mixed waste facility. The proposed 
rule b a s  sent back by OMB, and no such rule has been adopted. DOE promulgated a 

rc+s~-a' rule, 10 C.F.R. 834, which would have provided regulatory approval for 
release of some contaminated materials for recycling and other disposal. The rule has 
never been adopted. 

Morsaver, the thrust of these regulatory proposals (i.e, to deregulate radioactive waste) 
has been the subject of serious criticism by Sens. Baucus (ranking member), Boxer, 
Liebeman, Reid and Moynihan, all of whom serve on the Senate Environment and 
Publ~c Works Committee. Those senators have questioned whether it is appropriate to 
set such a deregulation standard at all. 

fi7 the absence of national-standards, and in the apparent absence of explicit state 

i slsndards, whz Is the State's basis for permitting releases of radioactively 
coritam~nated materials to unlicensed disposal facilities, schools, private property, and 
metai recyclers? 

All authorizations for releases and alternate methods of disposal have been based upon 
et.ialuatms of the potential dose to individuals derived from an all-pathway dose 
arralysis. In making these decisions, DHS has relied upon the professional judgement 

ff and other experts in the field and has exercised its regulatory discretion. 
elcome a national standard against which to gauge its decisions. 

r, neither of the two federal agencies with responsib~hties for setting national 
st?- ?q-ds, U.S. EPA and NRC, has promulgated regulations in this area. 

he responses to questions nu red 2, 3,5,7, and 9. Once again, 
to assert regulatory authority over any radioactive material in the 
has jurisdiction that is determined to be a risk to public health or to 



( 42 )  What is DTSC's legal authority for allowing the disposal of radioactive materials at 
disposal fzcilities under its jurisdiction? What is the origin of the 2000 picocurie 
standard in the Safety-Kleen Buttonwillow permit? What public health or other 
environmental analyses, if any, preceded the determination that hazardous waste 
facilrt~es could safelv handle disposal of such waste? 

- The Department of Toxic Substances Control (DTSC) has the legal authority to prohibit 
the presence of radioactive materials in the hazardous waste that it authorizes for 

isposal at permitted facilities. This authority is found in Health and Safety Code 
section 25200(c), which mandates DTSC to include in its permits Yerms and conditions 
which DTSC determines necessary to protect human heatth and the environment." 

dditionally, DTSC permits for land disposal facilities make clear that the issuance of 
the permit does not release the Permitee from its duty to comply with all federal and 
state statutes and regulations and local ordinances applicable to the waste received at 
the facility. DTSC reads this permit provision together with the 2000 picocurie standard 
in the Safety-Kleen Buttonwillow permit to allow disposal of radioactive materials with 
activity levels less than 2000 picocuries per gram and not regulated by the NRC only 
when the disposal meets all applicable federal, state and local requirements applicable 
to the radioactive materials contained in the waste. 

Origin of the 2000 picocurie per gram standard: 

T rx  original draft of the DTSC permit for the Safety-Kleen Buttonwillow facility did not 
contain the 2000 picocuriea per gram limitation included in the final permit. The draft 
perrnit contained a provision that prohibited the disposal of radioactive materials 
regulated by the federal Nuclear Regulatory Commission or one of its Agreement States 

nder the federal Atomic Energy Act (NRGregulated radioactive materials). DTSC 
replaced this draft provision by the one containing the 2000 picocuries per gram limit in 
response to a comment that DTSC received when it circulated the draft permit for public 
comment. This comment related to screening for radioactivity in waste shipments to the 

2000 picocurie per gram limit was inserted to address the screening issue. 
cocurie per gram limit was also inserted to address naturally occurring 

Is (NORMs). NORMs are not regulated by the NRC, but may 
wntsined in the oil field production-related hazardous wastes authorized 

43- CI~~;~)osal  at the facility by the DTSC permit. 

Ith or Environmental Analyses: 

n-, its permit, DTSSC mrnpli ual 
TSC complied with CE me pact 

) that had been certified by the Kern County Board of Supervisors for the 
conditional use permit that Kern County issued in conjunction with the issuance of 
Lb'i5(- c pernit. Like the original draft DTSC permit itself, the Kern County conditional 
use permrt evaiuated in the SEIR oniy prohibited disposal of NRG-regulated radioactive 



materials. This prohibition, expressly recognized in the SEIR, would have allowed the 
disposal of radioactive materials with radioactivity levels in excess of 2000 picocuries . 

per gram. The permit provision in the final permit limits the allowable level to 2000 
picocuries per gram. 

he 2080 pimcuries per gram limit was selected by DTSC in the absence of any federal 
or California regulatory standards for disposal of NORMS. This limit is the level of 
redioactivity above which shipments of NORMS would be required to be placarded as 
rad~oactive materials under U.S. Department of Transportation regulations 
(42 C.F.R. 173.403 (y)). With regard to other federal standads, DTSC's impression at 
that rime was that U. S. EPA efforts to evaluate whether it should regulate the disposal 

Ms were focused on waste that exceeded 2000 picocuries per gram. 

DTSC permits two other hazardous waste disposal facilities. Each permit contains a 
prohib~tion against disposal of NRGregulated radioactive materials similar to the 
prohibition that was originally contained in the Buttonwillow perrnit. DTSC is working 
with DWS to evaluate whether these prohibitions, as  well as the 2000 picocuries per 
gram prohibition in the Buttonwillow permit, should be made more stringent in view of 
the current level of knowledge about the risks associated with radioactivity not regulated 
by the NRC. 

) DHS' own graphs indicate elevated levels of K-40, Cs, and Sr. Please explain the 
i f i ~ n c e  of these findings, or why they should not be considered significant. 

I 
1 K 4 C  IS present at levels above both tht ~at ional background range, and the local 

range. The explanation given on the conference call was that K-40 occurred naturally in 
the area Ranges, by definition, account for random variation, and the explanation given 

sense if the graph for K-40 - represented an average, not a range. 

The graphs presented in the May 2000 Work Group met ing showed a comparison of 
DHS' verification sample analysis of the Boeing FSDF soil data for K-40 to national and 
local background ranges. 

ng the national range, the graph shown at the meeting was based on Table 0-6 
. EPA report entitled Technical Support Document for the Development of , 

elide Cleanup Levels for Soil," EPA 402-R-96-011 A. This data is questionable 
"ir,e rarige sho n in that document is 3 pCVg to 20 pCVg. However, these data are 
c-zu;~c&xj Since many of the background samples from the local area exceed the 
unpi?; value of this range, the validity of this range is suspect. Additionally, another 

iib'rst2ed national background range in Table 4.3 of NCRP Report # 94 shows an 
a v e ~  a y s  background level for K-40 of 22.95 pCilg in the continental upper crust; which 
is 1 58 pCi/g higher than the average K-40 local background at SSFL (21 -37 pCi1g). 
TI.$. swne table also shows a range for K-40 background concentrations in different 
y p s  of rocks and soils of approximately 2 pCi/g to 40 pWg. 



As for the local background, DHS performed a statistical analysis to determine the local 
background statistical range. (See Attachment A, Figures 1, 2 and 3.) That analysis 
shows statistical ranges for K-40, Cs-137 and Sr-90 based on two standard deviations 
of the' averages for the above radionuclides (i.e. 95% confidence level). Thus, statistical 
ranges may not include all data. For example, in this case some of the DHS verification 
s~rnplea ar& below the local background range. This would not occur if the s4atktiical 
range included all the samples. 

. 

Furlhemore, rather than comparing data results to ranges, it is more meaningful to 
compare the averages to one another to obtain the net average. That comparison 

ows that the difference for K-40 is 0.31 picocuries per gram. (See Table 2.) That is 
an extremely sl~ght difference. Therefore, the Boeing K-40 sampling data falls squarely 

ithiri the local background range. 
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Figure 3: Sr-90 
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D after the radionuclide means that its decay daughters are inbluded in the risk calculations. 
*The PRG is a radionuclide's concentration in soil that generates a one in a million (1E-06) lifetime cancer risk. 

tFor more information regarding RISKCALC contact Steve M, Dean, US EPA Region 9 ( 4 1 5 )  744 \ O r S .  

I 
Title and Source: "Risk Comparison For Radionuclides in Soil," 

provided by U.S. EPA Region  I X .  
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